Structural characterization of a degradation product of rocuronium using nanoelectrospray-high resolution mass spectrometry.
Rocuronium bromide is a non-depolarizing neuromuscular blocking agent that causes rapid muscle relaxation after intravenous injection. Regulatory authorities for registration of pharmaceuticals for human use require the evaluation of the stability of active compounds under various stress conditions. Forced degradation of rocuronium bromide was performed under hydrolytic, thermal, photolytic, and oxidative settings. HPLC-UV/vis analysis revealed an unknown degradation product under oxidative conditions (1% H2 O2 , reflux for 1 h). Investigation of the respective HPLC fraction by high resolution mass spectrometry indicated a formal loss of CH2 and an addition of one oxygen atom to the intact drug molecule. Additional multistage mass spectrometric structural elucidation experiments aided by complementary information from analysis of the intact drug and known rocuronium-related compounds showed that the morpholine moiety was unstable under oxidative stress. The data demonstrated that the morpholine ring was opened and transformed to an N-ethanoyl-formamide group. The structure was supported by appropriate mechanistic explanations.